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5 COAXIAL CABLE CONNECTOR AND TOOL 

AND METHOD FOR CONNECTING A COAXIAL CABLE 

The present invention relates to a connector for coaxial cable, and to a tool and 
method for connecting coaxial cable. 

Background 

10 A conventional coaxial cable typically includes an inner conductor, an outer 

conductor, a layer of dielectric material in the form of foam or the like separating the 
inner and outer conductors, and an outer shield of dielectric material disposed about 
the outer conductor. In the field, when a connection needs to be made, the coaxial 
cable is often cut for purposes of securing to a connector, and then the connection is 

1 5 made with a connector. After the cut, access to the lead end of the inner conductor, 
however, may be difficult because of the foam surrounding the inner conductor. 
Additionally, once the securement is made, flexing or bending of the coaxial cable 
may cause relative movement between the inner and outer conductors of the coaxial 
cable, resulting in degraded electrical performance of the connector. 

20 Brief Description of the Drawings 

FIGURE 1 is a perspective view of a connector and a coaxial cable, 
illustrating the coaxial cable cut to expose a lead end, its jacket stripped adjacent the 
lead end, and insulation displaced adjacent the lead end; 

FIGURE 2 is a longitudinal cross section of the connector and cable of 
25 FIGURE 1 secured together; 

FIGURE 3 is a broken perspective view of the coaxial cable of FIGURES 1 
and 2 before the insulation adjacent the lead end of the inner conductor of the coaxial 
cable has been displaced; 

FIGURE 4 is a side plan view of a tool for separating insulation from the lead 
30 end of the inner conductor of the coaxial cable; 

FIGURE 5 is a bottom perspective view of the tool of FIGURE 4; 
FIGURE 6 is a top plan view of a tool for displacing insulation from the lead 
end of the outer conductor of the coaxial cable; 

FIGURE 7 is a section view taken along lines 7-7 of FIGURE 6; 
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5 FIGURE 8 is a cross section and broken view of the coaxial cable after the 

insulation around the inner periphery of the outer conductor has been displaced by the 
tool of FIGURES 6 and 7; 

FIGURE 9 is a perspective view of the coaxial cable of FIGURE 8 being 
engaged with another embodiment of the connector; 
1° FIGURE 10 is a perspective view of another embodiment of the tool for 

displacing insulation from the lead end of the outer conductor of the coaxial cable; 

FIGURE 1 1 is a cross section view of the tool illustrated in FIGURE 10 and of 
the coaxial cable, illustrating the tool engaged with the coaxial cable to displace the 
insulation; and 

.15 FIGURE 12 is a perspective view of the tool of FIGURES 10 and 1 1 being 

. rotated relative to the coaxial cable to displace the insulation. 

Detailed Description of the Drawings 

FIGURES 1 and 2 illustrate a connector 10 for securing to a coaxial cable 
comprising generally a connector body 12, a clamping member 14, an insulator 16, an 

20 inner conductor contact 18, a ball bearing 20, a bearing sleeve 22 and an O-ring 24. 

The connector body 12 and clamping member 14 may be joined by an adhesive or the 
like or by any other suitable manner or may instead comprise an integral construction. 
The connector body 12 defines a bore 30 and the clamping member 14 defines a 
channel 34 in communication with the bore. The connector body 12 includes an outer 

25 conductor contact 36 having any suitable construction. The connector body 12 

includes any suitable plug adapter 40 or similar structure for securing to equipment, a 
connector, or other cable. 

The insulator 16 desirably is in the form of a generally annular sleeve 42 
mounted about the inner conductor contact 18. The illustrated insulator 16 includes an 

30 annular lip 48 disposed about the inner conductor contact 1 8, proximal of an end of 
the inner conductor contact 18. The illustrated insulator 16 has a monolithic 
construction such that the annular sleeve 42 and the annular lip 48 are unitarily 
formed. The annular lip 48 and the inner conductor contact 18 define an annular void 
50. The insulator 16 may define a plurality of bores 52 to achieve desired dielectric 

35 properties. The insulator 16, including the lip 48, may be constructed of any suitable 
insulating material. 
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5 The inner conductor contact 1 8 is adapted to be received by a channel defined 

by an inner conductor of any suitable coaxial cable, as hereinafter described. The 
inner conductor contact 18 may have any suitable configuration. The illustrated inner 
conductor contact 18, for example, comprises a projection 54 and a plug contact 56 
associated with the plug adapter 40. 
1 0 The illustrated connector 1 0 may be used with any suitable coaxial cable such 

as, for example, the coaxial cable 70 illustrated in FIGURES 1 and 2, that has been 
cut in any suitable manner to define a lead exposed end 72. The illustrated coaxial 
cable 70 includes an inner conductor 74, an outer conductor 76, insulation 78 
separating the inner and outer conductors, and a jacket 80 disposed about the outer 

1 5 conductor. The illustrated jacket 80 has been stripped to expose a portion of the outer 
conductor 76 adjacent the lead end 72 of the coaxial cable 70. The insulation 78 
comprises any suitable dielectric material such as, for example, any suitable foam or 
the like. In FIGURE 2, the insulation 78 adjacent the lead end 84 of the inner 
conductor 74 has been displaced. 

20 The illustrated connector 10 may be secured to the illustrated coaxial cable 70 

in any suitable manner. For example, after the insulation 78 surrounding the lead end 
84 of the inner conductor 74 is displaced, the connector 10 is pressed onto the lead 
end 72 of the coaxial cable 70 with the clamping member 14 engaging the jacket 78 
and with the lead end of the inner conductor 74 received by the void 50. Once the 

25 connector 10 is secured to the coaxial cable 70, the annular lip 48 engages or grips the 
outside surface of the inner conductor 74 to limit movement of the inner conductor 74 
relative to the outer conductor 76 during flexing or bending of the coaxial cable 70 
and thus improves electrical performance. The projection 54 engages or grips the 
inside surface of the inner conductor 74 which also limits such relative movement. 

30 The illustrated projection 54 is spring-like in construction or otherwise includes any 
suitable radially resilient portion to radially engage the inside surface of the inner 
conductor 74. The projection 54 may, for example, include spring fingers. 

FIGURE 3 illustrates the coaxial cable of FIGURES 1 and 2 before insulation 
78 adjacent the lead end 84 of the inner conductor 74 has been displaced. The 

35 insulation 78 at the lead end 84 of the inner conductor 74 may be displaced in any 
suitable manner, such as, for example, by the tool 1 10 illustrated in FIGS. 4 and 5. 
The illustrated tool 110 comprises a support 1 12, a projection 1 14, a pair of 
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5 protrusions 116 disposed about the projection, and a handle 118. The projection 1 14 
and the pair of protrusions 116 extend from one side of the support 1 12 and the 
handle 1 1 8 extends from the other side of the support. These components may have 
any suitable configuration. In the illustrated embodiment for example, the support 
1 12 is generally disk shaped and includes beveled portions 120. The projection 1 14 
10 and handle 1 1 8 are generally cylindrical and include beveled ends 122 and 124, 

respectively. The illustrated protrusions 1 16 are arcuate about the longitudinal axis of 
the projection 1 14 and are spaced apart from each other approximately 180 degrees. 
Each protrusion 1 16 includes a front wedge surface 126 and a pair of opposed lateral 
wedge surfaces 128. The front wedge surface 126 may incline radially inwardly as it 
extends from the support 1 12 towards the longitudinal axis of the projection 1 14. The 
lateral wedges surfaces 128 may be disposed about the front wedge surface 126 and 
may incline toward each other as they extend from the support 1 12. The projection 
1 14 and the protrusions 116 define a pair of spaces 130 therebetween to receive the 
lead end 84 of the coaxial cable 70 as hereinafter described. 
20 The illustrated tool 1 1 0 may be used to separate from the inner conductor 

insulation 78 surrounding the inner conductor 74 at its lead end 84 to define an 
annular bore 86 (see, e.g., FIGURE 4) for facilitating connection of the coaxial cable 
70 to any suitable equipment, connector, or coaxial cable in any suitable manner. 
After the coaxial cable 70 has been cut, the tool 110 may be positioned on the lead 
25 end 72 of the coaxial cable such that the projection 1 1 4 is received within the channel 
82 defined by the inner conductor 74, with the protrusions 1 16 disposed about the 
outside of the lead end 84 of the inner conductor 74. The protrusions 1 16 push back 
or otherwise displace the insulation 78 adjacent the lead end 84 of the inner conductor 
74. Desirably, the tool 1 10 is rotated as or after it is positioned on the lead end 72 of 
30 the coaxial cable 70 so that the protrusions 1 16 separate the insulation 78 from the 
inner conductor 74 around the perimeter of the lead end 84 of the inner conductor to 
define the b6re 86. The wedge surfaces 126 and 128 facilitate the displacement of the 
insulation 78. 

FIGURES 6-7 and 9-12 illustrate embodiments of a tool 210 and a tool 310 
3 5 for displacing insulation adj acent the lead end of the inner wall of the outer conductor 
of the coaxial cable. In the embodiment illustrated in FIGURES 6-7, either side of the 
tool 210 can be engaged with the coaxial cable 270 as hereinafter described and thus 
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5 may be used with coaxial cables of different dimensions, whereas the tool 3 10 of 
FIGURES 8-11 has only one side intended to be engaged with the coaxial cable. 

The illustrated tool 210 comprises a support 212, a pair of projections 214A 
and 214B extending from opposite sides of the support, a pair of protrusions 216A 
and 216B extending from opposite sides of the support, and a pair of reinforcing 
1 0 members 228 A and 228B for reforming the lead end of the outer conductor of the 
coaxial cable during rotation of the tool relative to the coaxial cable 270. These 
components may have any suitable configuration. In the illustrated embodiment, for 
example, the support 212 is generally disk shaped. The projections 214A and 214B 
are generally cylindrical and include beveled ends 222. The illustrated protrusions 
15 2 1 6 A and 2 1 6B are arcuate about the longitudinal axis of the projections 2 1 4A and 
214B, and have a tear drop cross section that defines a wedge surface 226 for 
displacing insulation during rotation of the tool 210. The width of each protrusion 
216A and 216B decreases as it extends from one end of the protrusion to the other 
end of the protrusion. The reinforcing members 228 A and 228B are in the form of 
20 dog screws engaged with the support 212 in any suitable manner or may have any 

other suitable configuration. Each projection 214A and 214B and a respective one of 
the reinforcing members 228A and 228B define a gap 230A or 230B therebetween to 
receive the lead end 288 of the outer conductor 276 of the coaxial cable 270. 

The tool 210 can be used with coaxial cables of different dimensions and thus 
25 the dimensions of the components can be different on each side of the support 212. In 
the illustrated embodiment, for example, the diameter of projection 214A is greater 
than the diameter of projection 214B. If desired, the protrusions 216A and 216B can 
be located at different radial distances relative to the longitudinal axis of the 
projections 214A and 214B. The tool 210 may, for example, be dimensioned so that it 
30 can be used with two coaxial cables of the same outer diameter, but having different 
inner conductor or outer conductor dimensions such that the diameters of the 
protrusions 216A and 216B are different due to the different construction of each 
cable. Thus, a particular tool 210, for example, may be used with coaxial cables of a 
specified size even though the type of coaxial cable may be different. 
35 The to °l 2 1 0 can be used to displace from the outer conductor 276 insulation 

278 surrounding the inside of the outer conductor at its lead end 288 to define an 
annular bore 202 for facilitating connection of the coaxial cable 270 to any suitable 
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5 equipment, connector, or coaxial cable in any suitable manner: After the coaxial 
cable 270 has been cut, the tool 210 may be positioned on the lead end 272 of the 
coaxial cable such that one of the projections 214A or 214B is received within the 
channel 282 defined by the inner conductor 274, with the respective protrusion 216A 
or 216B disposed about the inside of the lead end 288 of the outer conductor 276. 

1 0 The protrusion 2 1 6 A or 2 1 6B pushes back or otherwise displaces the insulation 278 
adjacent the lead end 288 of the outer conductor 276. Desirably, the tool 210 is 
rotated as or after it is positioned on the lead end 272 of the coaxial cable 270 so that 
the protrusion 216A or 216B separates the insulation 278 from the outer conductor 
276 around the inside of the perimeter of the lead end 288 of the outer conductor to 

1 5 define the bore 202. The tear drop configuration of the protrusion 2 1 6 A or 2 1 6B and 
its wedge surface 226 facilitate the displacement of the insulation 278. . 

During rotation, the reforming member 228A or 228B reforms or reshapes the 
lead end 288 to the extent necessary so that it has a uniform circular lead end as the 
lead end passes between the reforming member 228A or 228B and the protrusion 
20 216A or 21 6B. The reformation is intended to reshape the lead end 288, to the extent 
necessary, to eliminate any irregularities in its shape that may affect the performance 
of the connector. The irregularities may result from, for example, the cutting of the 
coaxial cable, the use of the tool 210, or any other contact with the cable 270 that may 
occur in the field or otherwise that causes distortion or deformation of the lead end. 
25 After the tool 2 1 0 is removed, it may be desirable to brush the exposed end of the 

coaxial cable 270 to remove any shavings or other debris. Any suitable connector 250 
can then be secured to the exposed end of the coaxial cable 270. If desired, the other 
side of the tool 210 can be used in the same manner with coaxial cable of different 
dimensions. 

30 The tool 310 of FIGURES 8-11 is similar to the tool 210, except that only one 

if its sides is intended to be engaged with the coaxial cable 370. The illustrated tool 
3 1 0 comprises a support 3 1 2, a projection 3 1 4 extending from the support 3 1 2, a 
protrusion 316 extending from the support, and a reforming member 328 for 
reforming the lead end 388 of the outer conductor 376 during rotation of the tool. 

35 These components may have any suitable configuration, including configurations 
similar to the configurations of their counterparts of tool 210: The support 312 is 
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5 illustrated as having a knurled outer peripheral surface 390 to facilitate manual 
rotation of the tool 310 relative to the coaxial cable 370. 

While preferred embodiments of the present invention are shown and 
described, it is envisioned that those skilled in the art may devise various 
modifications of the present invention without departing from the spirit and scope of 
10 the appended claims. 



